Highlight: Seedling emergence and vigor of buffelgrass (Cenchrus ciliaris L.), an introduced species with widespread adaptability for revegetation in South Texas, were regulated by soil texture and planting depth. Seedling establishment rate generally was highest from surface plantings and decreased with increasing planting depth to 24 mm. Percentage emergence was lower in clay than in clay loam or sandy clay loam. Based on total emergence and seedling vigor, optimum planting depths in clay loam, and sandy clay loam soils were 6 to 12 mm. In clay soil, the optimum depth was 6 mm. The probability of successful seedings may be increased by considering the specific planting requirements of buffelgrass based on soil characteristics rather than a generalized depth disregarding edaphic factors.
(Cenchrus ciliaris L.), an introduced species with widespread adaptability for revegetation in South Texas, were regulated by soil texture and planting depth. Seedling establishment rate generally was highest from surface plantings and decreased with increasing planting depth to 24 mm. Percentage emergence was lower in clay than in clay loam or sandy clay loam. Based on total emergence and seedling vigor, optimum planting depths in clay loam, and sandy clay loam soils were 6 to 12 mm. In clay soil, the optimum depth was 6 mm. The probability of successful seedings may be increased by considering the specific planting requirements of buffelgrass based on soil characteristics rather than a generalized depth disregarding edaphic factors.
The initial step in a range improvement program in South
Texas often is control of undesirable species through various weed and brush control practices. Revegetation with introduced species is also included in many improvement programs following weed and brush control. Species such as Rhodesgrass (Chloris gayana Kunth), Kleberg bluestem (Andropogon annulatus (Forsk.) Stapf), blue panicgrass (Panicum antidotale Retz.), and buffelgrass (Cenchrus ciliaris L.) have been established with varying degrees of success.
The South Texas Plains include over 8 million ha of level to gently rolling land most of which is utilized as rangeland (Gould, 1969) . Soils range from loose sands to fine clays (Carter, 1958) and vary greatly in chemical and physical properties. These variations strongly influence species selection for seeding. Disappointing results have often been the consequence of incorrect seeding techniques, improper seedbed preparation, and use of species not adapted to local climatic and edaphic conditions.
Of several introduced grasses adapted to the South Texas Plains for revegetation following mechanical brush control, buffelgrass apparently is the best suited to the wide range of environmental conditions (Mutz, 1974 to species and soil types. Anderson (1956) found the 6 to 12-mm depth to be optimum for planting several native Texas grasses. Brozostowski and Owens (1966) reported a good stand of buffelgrass from planting 12 mm deep on red sandy loam soil of East Africa. A depth of planting study was conducted in a greenhouse to determine 1) the optimum seeding depth for buffelgrass emergence from three soil types and 2) the influence of soil texture and planting depth on seedling vigor.
Materials and Methods
Sandy clay loam, clay loam, and fine clay soils from rangeland of the eastern South Texas Plains were utilized ( Table 1 ). The sandy clay loam was from the Hidalgo series, a member of the fine-loamy, mixed, hyperthermic family of Typic Caliustolls. The clay loam was from the Clareville series, a member of the fine, mixed, hyperthermic, family of Pachic Argiustolls.
The fine clay was from the Victoria series, a member of the montmorillonitic, hyperthermic family of Udic Pellusterts.
Soils were neutral to slightly basic in reaction (Table 1 ). All contained high levels of calcium (usually > 2,500 ppm) and potassium (usually > 210 ppm). Soils were low in phosphorus (usually < 1 ppm) and available nitrogen. 
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Results and Discussion
Emergence rate of buffelgrass seedlings was strongly influenced by soil texture (Fig. 1) . Initial emergence was always greatest from surface seedings and generally decreased 1.4 with increasing planting depth (Fig. 1) . Optimum depth of planting, based on total emergence after 30 days and averaged across soils, was 6 to 12 mm (Table 2) . Surface plantings and seeding at the 24-mm depth usually decreased the percentage of seedlings emerged. However, a few seedlings emerged from caryopses planted over 5 cm deep in sandy clay loam soil (Fig.   2) .
Depth of planting significantly affected seedling growth (Tables 3 and 4) . Thirty-day-old seedlings from caryopses planted below the optimum depth showed reduced vigor. Average culm length was greatest with seedlings from the 6-mm depth and least from planting 24-mm deep (Table 3) but seedling production was greatest from the 0 to 6-mm deep plantings (Table 4) . Average emergence percentage after 30 days was higher from the sandy clay loam and sandy loam than from the clay ( Table 2) . Although fewer seedlings usually emerged from the clay, they were longer than those from the lighter-textured soils (Table 3 ). Due to relatively larger seedlings from the clay, oven-dry production was equivalent to that in the sandy clay loam where a higher percentage of emergence occurred (Table  4) . Least top growth was produced by buffelgrass seedlings in sandy loam soil probably due to a less favorable nutrient balance. Available nitrogen was apparently low since seedlings from the sandy loam typically were slightly chlorotic.
Although the influence of soils and of depths as independent factors were readily isolated, the optimum depth of planting varied slightly among soils. Optimum depths of seeding in the clay soil were 0 and 6 mm (Table 2) utilized in shoot elongation as planting depth is increased. Less energy is available for initial vegetative growth, resulting in a seedling of low vigor. Culm length was not affected by planting depth in the sandy loam soil (Table 3) . However, in the sandy clay loam, there was a trend toward decreasing culm length with planting depths greater than 6-mm. Buffelgrass has gained wide popularity as a forage species for livestock operations in South Texas. It can be utilized effectively in conjunction with native range, has relatively high quality forage production potential, and can afford additional revenue through sale of seed. Buffelgrass has become a common component of roadside vegetation. This indicates potential to establish from surface seedings. However, our data indicate some seed cover is necessary for optimum emergence regardless of soil type. General planting depths of 6 to 12 mm may be used for seeding buffelgrass, but greatest probability for success will result from adjusting seeding depth to soil texture. 
